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[Claim(s)] 

[Claim l] The audio signal which consists of the sound pressure signal train of a large 
number which should be reproduced is divided into the frame train of every minute time 
[ to consist of M/2 continuous sound pressure signal ] deltat. The frame train is 

composed in the block train which consists of N continuous frames. In each block, 

r 

summarize the audio signal belonging to one arbitrary frame, and repetition-insert or it 
culls out. The new audio signal which sets the frame number of the block to (N**l), and 
consists of the (N**l) frame Time N'deltat, Or the tonality of the original audio signal is 
set by reproducing between -(N**l) deltat to the music reproduction method which 
changes and reproduces moving or a reproduction speed. Two or more frames which 
consist of two frames which follows the frame of the last of the frame train which was 
not shifted to the original frame train after repetitive insertion or infanticide is 
performed or its two frames, and at least one frame which follows it The 
above-mentioned music reproduction method characterized by reproducing by replacing 
the audio signal of (two frames or two or more of these frames are hereafter called 
changes frame) by the audio signal computed by the following formula 1. 
[Equation l] 

However, m= 0, 1, 2 and 3, , M-l, and MH (m) are the audio signal of the changes 

frame processed by this invention method here. F (m) is the audio signal of the frame 
train of the origin corresponding to the period (henceforth between transient phases) 
when H (m) is reproduced which is not shifted. Kout (m) is Kout(0) =lKout(m) >. Kout 
(m+1) 

The fade-out function which is Kout(M) =0. G (m) is the audio signal of the frame 
corresponding to between the transient phases of the new frame train shifted to the 
original frame train. Kin (m) is Kin(0) =0Kin(m) <Kin (m+1). 
The fade-in function which is Kin(M) =1. 

[Claim 2] The fade-out function Kout (m) and fade*out function Kin (m) is each. 
[Equation 2] 
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It comes out and is a certain music reproduction method according to claim 1. 

[Claim 3] The fade-out function Kout (m) and fade-out function Kin (m) is each. 

[Equation 3] 



It comes out and is a certain music reproduction method according to claim 1. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention plays the recorded music, it still more 
specifically relates [ reproduction speed / moving or ] the music information recorded on 
digital one to the method of changing and reproducing in the tonality about the method 
of performing extension or compression of transposition and reproduction time. 
[0002] 

[Description of the Prior Art] The equipment which changes a key or tempo and 
reproduces the recorded fundamental tone easy information is conventionally formed in 
the well-known music regenerative apparatus of a digital formula. The music 
information used by the synthesizer of an electrohone, the keyboard, etc. is used in the 
format set to MIDI specification. This is specification made to generate musical sound 
so to speak, tonality can be moved and this kind of music information can be reproduced 
without changing tempo freely, for example without moving tonality, or changing tempo, 
since it can be freely processed in case it computer-processes. 

[0003] Since the recorded music information is missing or the part is not twice 
reproduced repeatedly even if it adds such change, the music information recorded by 
MIDI specification can play music completely. If it puts in another way, even if such a 
change is made, fundamental tone easy information and completely equivalent music 
information are completely included in the played music, therefore it, will be smooth and 
music without a noise or sound omission will be played. 

[0004] However, in reproducing the music information in which vocal is contained, a 
problem arises. The music information on this vocal portion is unrecordable by MIDI 
specification, and if it puts in another way, a sound pressure wave curve is sampled and 
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it is recorded in the acoustic wave wave of an analog, and a digitized form. 
[0005] When **(ing) and reproducing this, after decoding this recorded digital signal 
train and changing into a sound pressure signal train, this is restored to it and 
amplified to the audio signal of an analog by the digital to analog converter, it inputs 
into a loudspeaker, and music is played. 

[0006] Therefore, when changing the tempo of music by the well-known time extension / 
compression method conventionally, the music information which should be reproduced 
is divided into the frame train of every fixed minute time deltat, those frame trains are 
classified into one block every N frames, and the technique of operating [ which operates 
on a curtailed schedule and duplication-inserts ] the arbitrary music information on one 
frame on a curtailed schedule in each block is adopted. 

[0007] Since the music information on one frame was inserted or operated on a curtailed 
schedule, although the frame which constitutes 1 block turns into a frame (N**l), it can 
transpose without changing tempo, if tempo can be changed and you make it reproduce 
between time N-delta t, without moving tonality if the music information on this block 
is made to reproduce between time (N**l) and deltat. 

[0008] However, since the continuity of a sound pressure curve is spoiled before and 
behind the frame inserted or operated on a curtailed schedule when based on this 
technique, sound omission and a noise are realized, it becomes the sensibility with 
which voice was rough, and the problem that deterioration of tone quality is accepted 
occurs. 

[0009] However, for example, with karaoke equipment, it is required to reproduce by 
moving tonality, without changing tempo, and it is required that tempo should be 
changed, without moving tonality, in being dance music. 
[0010] 

[Goal(s) to be Achieved by the Invention] It is very convenient if transposition and 
regulation of tempo are attained in reproducing the vocal signal recorded in digital one, 
without spoiling tone quality so that it may the music information which is one -touch 
and was recorded by the MIDI signal, and always synchronize and may be reproduced. 
[0011] 

[Means for Solving the Problem] The purpose of this invention on ** the audio signal 
which consists of the sound pressure signal train of a large number which should be 
reproduced It divides into the frame train of every minute time [ to consist of M/2 
continuous sound pressure signal ] deltat. The frame train is composed in the block 
train which consists of N continuous frames. In each block, summarize the audio signal 
belonging to one arbitrary frame, and repetition-insert or it culls out. The new audio 
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signal which sets the frame number of the block to (N**l), and consists of the (N**l) 
frame Time N*deltat, Or even if repetitive insertion or infanticide is performed in the 
music reproduction method which changes the tonality of the original audio signal by 
reproducing between -(N**l) deltat, and reproduces moving or a reproduction speed 
Two or more frames which consist of two frames which follows the frame of the last of 
the frame train which was not shifted to the original frame train or its two frames, and 
at least one frame which follows it It is attained by reproducing by replacing the audio 
signal of (two frames or two or more of these frames are hereafter called changes frame) 
by the audio signal computed by the following formula 1. Making the number of changes 
frames into four frames which consists of one frame each which continues two frames or 
before and after it is recommended. 
[Equation 4] 

However, m= 0, 1, 2 and 3, , M-l, and MH (m) are the audio signal of the changes 

frame processed by this invention method here. F (m) is the audio signal of the frame 
train of the origin corresponding to the period (henceforth between transient phases) 
when H (m) is reproduced which is not shifted. Kout (m) is Kout(0) =lKout(m) >. Kout 
(m+1) 

The fade -out function which is Kout(M) =0. G (m) is the audio signal of the frame 
corresponding to between the transient phases of the new frame train shifted to the 
original frame train. Kin (m) is Kin(0) =0Kin(m) <Kin (m+1). 
The fade-in function which is Kin(M) =1. 

[0012] Fade-out function Kout used by this invention Although m is a discontinuous 
digital variate in (m) and fade-in function Kin(m [both shall be doubled below and it 
shall only be called fade function K (m)]) When m is made into all the positive numbers 
that are not larger than M, differential is possible for this function K (m) about m, and it 
is desirable that it is the function which there is no bird clapper that the primary 
differential value is also excessive, and changes in monotone and gently. 
[0013] **(ing), most desirable fade function K (m) is [Equation 5]. 



It comes out. 



[0014] Since it is very short, generally time deltat per frame is F(m) **. G (m) 

It comes out. therefore -• since it is Kout(m)+Kin(m) =1 when a formula 2 is adopted - 

H(m) =F(m) *Kout(m)+G(m) *Kin (m) 

**F (m) * [Kout(m)+Kih(m)] 

**F (m) 

**G (m) 

********** 

[0015] Since fade-in of the G (m) will be carried out smoothly and the sound pressure 
curve in the fade period will come to follow automatically smoothly throughout 
[ transient phase / which is influenced / strong / by repetitive insertion or infanticide of a 
frame ] while fade -out of the F (m) is carried out smoothly if it does in this way, the flaw 
by repetitive insertion or infanticide of a frame disappears, and tone quality improves. 
[0016] (Moreover, a linear fade function, i.e., [Equation 6]) 



It being alike and performing fade-out and fade-in more is also recommended. 
[0017] There are very little those who hear a difference with the case where have the 
advantage said that this method is simple for a fade operation, and the function of the 
above-mentioned formula 2 is adopted also about the influence by repetitive insertion or 
infanticide of a frame, and are divided. 

[0018] Moreover, the function which was approximated to the above-mentioned 
formulas 1 and 2 as these fade functions, respectively and which decreases or increases 
in monotone and gently can be adopted further, and it is [0019]. As the example of 
change, fade-out and fade-in are not performed in tlie telophase of the early stages of a 
changes engine, but it is also possible for it to be made to carry out only during an 
interphase, and it is constituted by the combination of well-known functions, such as a 
quadratic function, an exponential function, a logarithmic function, and a trigonometric 
function, as a fade function, and is Kout(0) =lKout(m) >, for example. Kout (m+l) 
Kout(M) =0 and Kin(0) =0Kin(m) <Kin (m+l) 

The loose monotonically decreasing function and loose monotonically decreasing 

function which satisfy Kin(M) =1 can be adopted. 

[0020] 

[Best Mode of Carrying Out the Invention] Hereafter, a drawing explains this invention 
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method. In addition, in the following explanation, since it is considered that the analogy 
in the case of using other fade functions is very easy, it explains only about the example 
which adopts the above-mentioned formula 2 as a fade function. 

[0021] The block diagram showing the composition of the music regenerative apparatus 
with which drawing 1 enforces this invention method, The timing diagram which shows 
the audio signal train by which drawing 2 is recorded on the memory apparatus, The 
timing diagram which shows the new audio signal train which carries out duplication 
insertion of the audio signal train for one frame, and changes to the audio signal train 
which showed drawing 3 to drawing 2 , The timing diagram and drawing 6 which show 
how to perform smoothing processing concerning this invention to the graph, with 
which drawing 4 shows a fade function, and the audio signal train which showed 
drawing 5 to drawing 3 The same timing diagram as what was shown in drawing 2 , the 
timing diagram which shows the new audio signal train which drawing 7 operates the 
audio signal train for one frame on a curtailed schedule from the audio signal train 
shown in drawing 6 , and changes, The timing diagram which shows how to perform 
smoothing processing concerning this invention to the audio signal train which showed 
drawing 8 to drawing 7 , and drawing 9 are the block diagrams showing the composition 
of a vocal signal processor. 

[0022] The equipment shown in drawing 1 is equipment which can be used as a 
regenerative apparatus of karaoke and dance music. Memory apparatus in which, as for 
one, MIDI data were stored among drawing, such as CD-ROM and a hard disk, 2 a 
MIDI information processor and 4 for a reproduction conditioning machine and 3 A 
vocal signal processor, 5 and 6 - a D/A converter and 7 - a microphone and 8 *- for a 
loudspeaker and 11, as for a telop controller and 13, a videodisk player and 12 are [ a 
mixer and 9 / amplifier and 10 / a priority circuit and 14 ] video displays 
[0023] In this example, when equipment is used as karaoke, the memory apparatus 
which recorded the karaoke telop information which should be displayed synchronizing 
with the music information which should be reproduced, and its music information, and 
VD which recorded the video information which should be displayed as a background of 
a telop are used, and those video information is displayed on a video display 14. When 
this equipment is used as a dance music regenerative apparatus, the memory apparatus 
which recorded only music information is used and video-related devices, such as a 
video display 14, are not used. 

[0024] Now, here explains about the case where equipment shall be used as karaoke and 
tonality is mainly moved. The music information which consists of MIDI information 
and a vocal signal, and karaoke telop information are recorded on the memory 
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apparatus 1 to be used, and those information is first read by the memory apparatus 1. 
[0025] The portion concerning a MIDI information place is sent to the MIDI information 
processor 3 among music information, and a vocal signal is sent to the vocal signal 
processor 4, and karaoke telop information is sent to the telop controller 12. 
[0026] The conditions, i.e., the tonality, and reproduction speed when playing music are 
set up with the reproduction conditioning vessel 2. the tempo setting dial 21 and the 
tonality setting key 22, or 26 being prepared in the reproduction conditioning machine 2, 
being able to specify the tempo of the music played by the tempo setting dial 21 to be it, 
and pushing any [ the tonality setting key 22 or ] of 26 they are - a key - semitone ■■ it 
has come to be able to carry out ****** 

[0027] If the tempo setting dial 21 is doubled with zero central position, although a 
performance will be performed at standard tempo, if a dial is turned to a minus side, 
performance tempo will become late, and if it turns to a plus side, it is constituted so 
that it may become early. 

[0028] furthermore -- although performing a performance in a field tone, speaking 
concretely, if the field tone setting key 24 is pushed and placed, if 23 and 22 are pushed 
-■ respectively - ****** if a performance is performed by high tonality and 25 and 26 
are pushed " a performance - ****** -- it is carried out by low tonality It **, and these 
set point signals are sent to a memory apparatus 1, the MIDI information processor 3, 
the vocal signal processor 4, and the telop controller 12, and, thereby, the operation of 
each device is controlled. 

[0029] In the MIDI information processor 3, MIDI information is decoded by the desired 
reproduction speed by the well-known method, and the output is changed into a 
direct -current signal by D/A converter 5, and is sent to a mixer 8. 

[0030] Moreover, in the vocal signal processor 4, the vocal signal in music information is 
processed by this invention method mentioned later, is transmitted to D/A converter 6 
synchronizing with the output from the MIDI information processor 3, is changed into a 
direct-current signal by this, and is sent to a mixer 8. It is mixed with the input from a 
microphone 7, and the input signal of these mixers 8 is sent to a loudspeaker 10 through 
amplifier 9, and is reproduced as karaoke music. 

[0031] It is superimposed [ the back scene information which a telop signal is sent to the 
priority circuit 13 from the telop controller 12 synchronizing with this karaoke music, 
and is sent from the videodisk player 11 here, and ], and is compounded, and a video 
display 14 is sent and reproduced. 

[0032] Hereafter, it explains about the vocal signal processor 4 and the music 
information processing method by it. Although the vocal signal which should be 
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processed is recorded on the memory apparatus 1 as digital information, this signal is 
read by the memory apparatus 1 and it is sent to the vocal signal processor 4, in order to 
make an understanding easy below at drawing 2 , this signal is illustrated as a sound 
pressure signal of an analog. 

[0033] These signals are divided into the frame of every time deltaT, and are classified 
into the block in every N frames, and are processed for every block, namely, 1 block of 

these signals - N frames Fl, i.e., a frame, F2, F3, and F7, F8, F9, F10, Fll and F12, 

and FN-1 And FN from - changing, each frame includes M/2 digital vocal signal, 

respectively These digital vocal signals show the sound pressure of the acoustic wave 
reproduced, and the voice coil of a loudspeaker 10 drives them with the current 
proportional to the sound pressure signal. 

[0034] F7, F8, F9, and F10, Fll and F12 are shown in drawing 2 among these frames. 
The first example which it ** and is explained below is an example which overlaps, and 
makes doubled [ data ] and inserts the data for one frame among 1 block, and the second 
example is an example which deletes the data for one frame. 

[0035] Such duplication insertion or infanticide processing of a frame is performed by 
the vocal signal processor 4. The vocal signal processor 4 consists of the fade ROM 44 
which recorded CPU41, and the buffer RAM 44 and fade function the buffer RAM 42 
which can record the music information for a frame at least (N+l), respectively, working 
RAM 43, and for an output, and an arithmetic circuit 45 as shown in drawing 9 . 
[0036] It is made to input first into a buffer RAM 42 the digital music information which 
a memory apparatus 1 outputs. When the data for 1 block are stored in a buffer RAM 42, 
those data are frames F8 by address control in that case, although moved to working 
RAM 43. Duplicationofdata insertion and frame F9 The shift of subsequent frames is 
performed. 

[0037] **(ing) - deltaT - dozens *- although the sound pressure wave which is about 
[ micro second ] short time and is included in the frame which adjoins in fact becomes 
what was approximated, in order to show the effect of this invention clearly here, the 
rapid changing wave shape is shown 

[0038] First, when it explains about the first example, it is a frame F8, for example. 
When it is made doubled, the **** vocal signal train shown in drawing 3 is acquired, 
and these vocal signals are loaded to working RAM 43. 

[0039] in this case, frame Fl from — the original frame F8 up to " the second frame F8 
inserted although the frame was not shifted henceforth the last frame FN up to - a 
frame " frame F8 It is back shifted by insertion on a time-axis, therefore, frame F8 of 
the last to which the changes frame in this case was not shifted Two frames which 
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follows, F8 [ i.e., ] by which duplication insertion was carried out, F9 following it it is — 
the period when the vocal signal belonging to these frames is reproduced becomes 
between transient phases 

[0040] The discontinuity of an audio signal train as shown in drawing 3 is canceled, and 
the place which it ** and is made into the summary of this invention is to add correction 
to the data reproduced between this transient phase, in order to make sound continue 
smoothly by the audio signal of the wave which approximated sound with the original 
audio signal train. 

[004 1] It is **(ing), carrying out the phase in of the audio signal G (m) to which the 
frame shifted to the frame train of the origin which corresponds between the transient 
phase while carrying out phase-out of the audio signal [ of the origin which corresponds 
between transient phases, and which is not shifted ] F (m) throughout [ transient 
phase ] has not yet turned into this correction smoothly, and referred to as audio signal 
H (m) which should be reproduced within between [ above-mentioned ] transient phases 
by the both composite signal. 

[0042] namely, the vocal signal with which the signal train shown in drawing 2 is 
outputted from a memory apparatus 1 - it is " frame F9 of them and the frame train of 
the origin to which F10 corresponds between transient phases and which is not yet 
shifted " it is " F (m) -- the original frame train F9 And it is the audio signal of F10. 
[0043] The signal train shown in drawing 3 is F8 of the signal train shown in drawing 2 . 
It is made doubled and duplication insertion is carried out. The second frame F8 Since it 
was inserted, it is F9. The one-frame ** shift of the frame of shift is carried out, and, for 
this reason, this block becomes a frame (N+l). The store of the data for this (N+l) frame 
is once carried out to working RAM 43. 

[0044] The inside of the signal train shown in this drawing 3 , and the second frame F8 
Frame F9 which follows it It is the shifted new frame train corresponding to between 
transient phases, and G (m) is the frame train F8. And F9 It is an audio signal train. 
[0045] Fade function Kout which it ** and is shown in F (m) at drawing 4 (m) is hung, G 
(m) is multiplied by the fade function Kin (m) shown in drawing 4 , the sum of those 
products is set to H (m), and some data of working RAM 43, i.e., the data for a changes 
frame, are rewritten by this H (m). The above-mentioned product and its sum are shown 
in drawing 5 . 

[0046] **(ing), a fade function is [Equation 7] here. 
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It comes out. 

[0047] After this conversion is performed, when the buffer RAM 44 for timely, i.e., an 
output, becomes empty, the data of working RAM 43 are sent to a buffer RAM 44, are 
outputted serially after this and sent to D/A converter 6. 

[0048] It **, and when the above-mentioned conversion does not aim at conversion of 
tempo but is performed for the purpose of transposition, the data for new 1 block loaded 
by the buffer RAM 44 within the time required for reading the data for 1 block from a 
memory apparatus 1 at standard read-out speed, i.e., NdeltaT time, (a part for i.e., a 
frame (N+l)) are outputted. the frequency of the sound reproduced at the appropriate 
time becomes (N+l) / N times 

[0049] Moreover, the above reduces the data read-out speed from a memory apparatus 1 
to N/(N+l) of standard read-out speed, when not aiming at transposition but aiming 
reverse at conversion of tempo. And only time (N+l) deltaT hangs and outputs the data 
for new 1 block loaded to the buffer RAM 44 (a part for i.e., a frame (N+l)). 
[0050] The tempo of the musical piece reproduced at the appropriate time since the 
audio signal train for 1 block which should originally be outputted to NdeltaT time is 
extended and outputted to time (N+l) deltaT will fall to N/(N+l). When the vocal signal 
train shown in the vocal signal train which it **(ed) and was shown in drawing 5 , and 
drawing 2 is contrasted, both approximate extremely and it is F8. And F9 No matter a 
wave may be what thing, it is clear the border line's of the audio signal train of a 
transient phase throughout to connect as smoothly as the border line of the audio signal 
train before and behind it. 

[0051] Next, it explains about the second example shown in drawing 6 or drawing 8 . 
This is an example which thins out a frame, brings the tempo of a musical piece forward 
or lowers tonality. The vocal signal train shown in drawing 6 is the same as that of what 
was shown in drawing 2 . However, at this example, it is a frame F8. The frame 
corresponding to between transient phases since it is cut is F8 and F9. Becoming, F (m) 
is these frames F8. And F9 It becomes an audio signal train. 

[0052] In drawing 7 , it is a frame F8. It is cut and is a frame F9. The state where 
subsequent frames were shifted is shown, the frame corresponding to between transient 
phases - F9 F10 [ and ] becoming G (m) ■■ these frames F9 And it becomes the audio 
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signal train of F10. In this case, the new frame number of 1 block is set to (N l). 
[0053] The method of fade-out and fade-in does not change with the above-mentioned 
case. Namely, fade-out function Kout shown in F (m) also in this case at drawing 4 (m) is 
hung, G (m) is multiplied by the fade-in function Kin (m) shown in drawing 4 , the sum 
of those products is set to H (m), and some data of working RAM 43, i.e., the data for a 
changes frame, are rewritten by this H (m). The above -mentioned product and its sum 
are shown in drawing 8 . 

[0054] **(ing), the most desirable fade function is [Equation 8] also in this case. 



It comes out. 

[0055] When the buffer RAM 44 for timely, i.e., an output, becomes empty, the data of 
working RAM 43 are sent to a buffer RAM 44, are outputted sierially after this and sent 
to D/A converter 6. 

[0056] It **, and when the above-mentioned conversion does not aim at conversion of 
tempo but aims at transposition, the data for new 1 block loaded by the buffer RAM 44 
within the time required for reading the data for 1 block from a memory apparatus 1 at 
standard read-out speed, i.e., NdeltaT time, (a part for i.e., a frame (N _ l)) are outputted. 
[0057] the frequency of the sound reproduced at the appropriate time becomes (N+l) / N 
times Moreover, the above reduces the data read-out speed from a memory apparatus 1 
to N/(N+l) of standard read-out speed, when not aiming at transposition but aiming 
reverse at conversion of tempo, time (N+l) deltaT And hang and output the data for new 
1 block loaded to the buffer RAM 44 (a part for i.e., a frame (N+l)). 

[0058] The tempo of the musical piece reproduced at the appropriate time since the 
audio signal train for 1 block which should originally be outputted to NdeltaT time is 
extended and outputted to time (N+l) deltaT will fall to N/(N+l). 

[0059] When the vocal signal train shown in the vocal signal train which it **(ed) and 
was shown in drawing 5 , and drawing 2 is contrasted, both approximate extremely and 
it is F8. And F9 No matter a wave may be what person, it is clear the border line's of the 
audio signal train of a transient phase throughout to connect as smoothly as the border 
line of the audio signal train before and behind it. 

[0060] In addition, since the composition of this invention is not limited to an 
above-mentioned example and infanticide and duplication insertion of a frame are 
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performed by two or more places about 1 block, it is one place about several blocks. 
Moreover, it is also possible to make a change of transposition and tempo 
simultaneously. 

[0061] moreover, an effect equivalent to this is done so to the K (m) above-mentioned [ a 
fade function curve ] from a viewpoint technical not to mention what is mathematics top 
equivalence, and since the number of changes frames is also set to 2 or more, 4 [ for 
example, ], and 6 including the analogous function which can attain the purpose of this 
invention, this invention includes all the examples of those change 

[0062] Moreover, if the hardware used in order to carry out this invention is not limited 
to an above-mentioned thing, either and has suitable CPU, it will also be possible to 
perform most this invention methods only by software, and this invention will also 
subsume those all. 
[0063] 

[Effect of the Invention] Since it is constituted like a ** top, when based on this 
invention, without voice record of the vocal by which change and/or transposition of 
musical tempo which are reproduced are contained in the music also at the time of 
****** spoiling the tone quality, with the music information recorded by the MIDI 
signal, this invention synchronizes and is reproduced. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of the music regenerative 
apparatus which enforces this invention method. 

[Drawing 2] It is the timing diagram which shows the audio signal train currently 
recorded on the memory apparatus. 

[Drawing 3] It is the timing diagram which shows the new audio signal train which 
carries out duplication insertion of the audio signal train for one frame, and grows into 
the audio signal train shown in drawing 2 . 
[Drawing 4] It is the graph which shows a fade function. 

[Drawing 5] It is the timing diagram which shows how to perform smoothing processing 
concerning this invention to the audio signal train shown in drawing 3 . 
[Drawing 6] It is the same timing diagram as what was shown in drawing 2 . 
[Drawing 7] It is the timing diagram which shows the new audio signal train which 
operates the audio signal train for one frame on a curtailed schedule, and consists of the 
audio signal train shown in drawing 6 . 

[Drawing 8] It is the timing diagram which shows how to perform smoothing processing 

concerning this invention to the audio signal train shown in drawing 7 . 

[Drawing 9] It is the block diagram showing the example of 1 composition of a vocal 
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signal processor. 
[Description of Notations] 



1 Memory apparatus 

2 Reproduction conditioning machine 

3 MIDI information processor 

4 Vocal signal processor 

5 6 D/A converter 

7 Microphone 

8 Mixer 

9 Amplifier 

10 Loudspeaker 

11 Videodisk player 

12 Telop controller 

13 Priority circuit 

14 Video display 
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(54) MUSICAL SOUND REPRODUCING METHOD 

(57)Abstract: 

PURPOSE: To eliminate the discontinuity of an audio 
signal and smoothly continue a sound with an audio 
signal which resembles the original audio signal by 
correcting data which are reproduced in a specific 
transition period. 

CONSTITUTION: A transition frame consists of two 
frames succeeding to a last frame F8 which is not 
shifted, i.e., F8 which is inserted overlapping and 
following F9, and a period wherein a vocal signal 
belongong to those frames is the transition period. And, 
the original audio signal F(m) which corresponds to the 
transition period and is not shifted is faded out during 
the transition period, and an audio signal G(m) which is in 
the shifted frame and not smoothed yet is faded in the 
original frame string corresponding to the transition 
period, and an audio signal H(m) to be reproduced in the 
transition period is generated from the composite signal 
of the both. 
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I F(») * »»ut (n) 



G (»> * Ki» <«) 



'l^fflA t &<D7 U-A^JII^fiJb. *<Dy 1/-A?IJ£ 
a^T-5N<@©7 l/-A^b)5£-5:7*a •> 7?iJl::gjj£U 

1/-Af££ (N±l) <Lb. -?-(£> (N±l) 7 1/-A^ 
e.fiSS^-X^m^l^N - At, Xte, (N± 
1) • A t ©rafcB^T^-itiO, tc©*-^^ * 

ft-*t ©nut * & l x ns^Jis * b t s £-r s 

H (m) =F (m) *K„„, 

fit. d;:-?, 

m= 0 . 1, 2, 3, » M- 1 , M 

H (m) «« *^B^73fttr.i:DMSI$nAc, JI^^l^- 
^0^^-^^ -tm^. F (m) tt, H (m) 

out (m) H. 
K ou t (0) =1 

K out (m) > Kout (m+ 1) 
K out <M) =0 

T&-S>7x- K7-7 hHSCo G (m) 5e<A7U-A 

50 \Z% b -> 7 h 2 rifcSf/tfc 7 I/- A*>J©iI»»im 

Jfc-T-5 7 U — AO:* — X'T ^-{S-^. Ki n ^ 

K in (0) =0 

Kjn <m) <K; n (m+ 1 ) 

Kin (M) = 1 

-KT^hMftKjn (m) **, -tn-^n, 
[ft 2] 

f ^ m > 

K..i (m) = cos*4 \ 

1 2M 



Km (m) = s i n 8 < \ 

[ 2M ' 

T*-5gf^ 1 KfettO^H £73&. 

[»*«3 3 7i- h'7 7 hH»K 0Ut (m) Rtf7i 
- h*7-7 bH8ftK in (m) **, ^n^'n> 

[ft 3] 

M - m 

K„„. (m) = 

M 

m 

K,„ (m) = 

M 

[0 0 0 1 ] 
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b->7 h^ttfcj^ofc? U-A?iJ<0*^©7U-A(C5l 
#a^< 2 7 l/-A»Xttt© 2 7 lz-Ai^nclSlt 
*4>fc< it) 1 7U-A*»6fiK*a*7U-A» 
T. C10 2 7l/-AXttSSc7U-A^a^7U-A<h 

f^) ro*-^ TiBcosii (CcfcofftB^n 

i + G (m) *Ki. (m) 
[0 0 0 2] 

-If-. *-#-Kfcfc*T*JJB3tt***flMHtt. MID 

[0003] midi Mfa-emMztLfz^mmm-i* z\ 
tf-fc^fttb. %m&'K.±izm3Lisn : bbv>T'$>z>o WkS 

[0004] asbfcflis, #-*;i/a*£$nTu*#* 
m i d iatt-eaEft-rsnt^T^tt 

nx^%>-b<Dxfoz>, 

[0 0 0 5]rf5bT, ^n^S4t^ttH CODfHil 

-f-ftfi^CttHL. Jt*Sb, 7,fcf-^-CA73bT 
[0 0 0 6] ^(Dtctb, fi£*4>»©RrWffiff • EE^Tjffi 

— ^©^/hs#p B iA t sco7 i/-A?ijt^fijb, ^tn 
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[0 0 0 7 ] 1 ^U-A^^aKWft^ffXXttPBlSISS 
ntztzft* 17*D7^^Mt^7l/-A[t (N± 

(n±d • a t (Dm\zn^^n\tm^^^t 

[0 0 0 8] 2SLft^b, ^^ftlliSt^H l¥A 

[0 0 0 9] «*L #J*_tf. *7*irSlTllf 
[0 0 10] 

U>^y^X\ M I D I (i-^T8HSSnfc 

3pODWffl5^pItEa:ttntf^:SE»tS^T*«». 

H Cm) = F (m) *K... 

m=(K 1, 2, 3, , M- 1, M 

h (m) *»w*ffi*Ccti9«Lasnfc, m»y u- 

AcO^-x>r^fi-^o F (m) \t. H (m) 7^f?£2n 

-6 »b pa (skT. m&mmt^o) i:^ny7hsn 

ou t (m) tt, 
K ou t (0) -1 

K out (m) > K out (m+ 1) 
K out (M) =0 

T*57j-H7')HI». G (m) tt, tcCO^U-A 
hSnfc«rfc3&7U-AW<7)a»»lPa^» 
1ST 5 7 U-AcD^-t-V ^it^o Ki n < m > 
Ki n <°) = 0 
Kin < m > < K in < m + 1 ) 
K in (M) = 1 

[0 0 12] *5!?STffl^*7i- hPiScK out 
(m) S^7x-hW >B8»K.j n (m) CKTM**^ 
btt»i:7i-HHSK (m) taifc^i-f*] £ 

K (m) \t, mZM £V)^<Ul^T<DjEWtt I, fzt 



[0011] 

M/2®coig^*r-i) ; a : iE«^^bfi£^)»/hP#p B iA t 

^(£7 U-A^J(;:5>fiJU ^7 1/-A5i|S:iat5N 
i©7|/- A^b^£^>7'P^^^JiC^^L, &^Pu/i7 

TE«#AXttPfl3l*U -t(0^P^i/O7U-A»* 
.(N±l) £U (N±l) 7 U-A^ 5)^^)0?^- 

-T-V *{t-^S:B#PaN -At, X\Z. (N± 1) ;At 
OPflUfl^TS^ii^ctO, Ttco^-T-V ^if ^tcoptt 

SH>T, S«SAXfiPiB5l#^fTt?nTt), 

A^JtC^f Li>7 h Zntlfr-3tz7 \s-J±m<DSL&<D7 v 
-A£5l#«c< 2 7l/-A»XK^27l/-Atftl 
^a^T£'>&< tfe 1 71 — A*^fiE§aS7l/-A 
# (KT, -C02 7l/-AXteffi^7U-A£S^7l/ 

ws^ajsT^ft 1 7 i/-A^e>^47 i/-Att§ 

[*4] 

(m) +G (m) *Kin (m) 

[0 0 13] lit, «fcaiU^7i-KH»K 

(m) tt, 

[»5] 

I 77 m 1 

K 9B , (m) = c o s 2 \ 

1 2M J 

I ?r m a 

K u ( m ) = s i n 2 < \ 

1 2 M J 

[0 0 14] 1 7 1/- AlStX&NfPflA t HH#)T@^CD 

F (m) = G (m) 

K out (m) +K in (m) =1 

H (m) =F (m) *K 0U t (m) 4- G (m) *K 
in ( m ) 

= F (m) * CK out (m) + Kj n (m) ) 
= F (m) 
= G (m) 

[0 0 15] I©J;5l:tSt, 7l/-A<D,K?f#AX 
f4Pa5l#^<tD3»^*»SS^*a»»3Pfl*^* F 
(m) ^S^I^i-h'^hSnSt^ G 
(m) j)^5^l:7i-FOS^ Ao*07x-H 
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m wf <d =£■ ee ffl ft a< i as k » & a* ' * « t % «t 5 ' ~ * 

[0 0 16] X. ifffl7i-Figt. BP*>> 
[*6] 

M — m 

K,„ (m) = 

M 

m 

K i n ( m ) = 

M 

tC^kD, 7x- K77 hR£>'7x- K-f >£?T7 h 

[0 0 17] C©**tt7x-K«J|[*«fll!¥t?**tfr 
3 5fiJj&£*U 7U-A©KttjfAXHPii]5lfrK 
«tftH?*»cr>V»Tt). fflrJB<Z)it2©HR£SfflL;fc»£ 

4. 

[0018] x> it:. cne>w7x- khsc^lt 

[0 0 19] ^-©^M^JibT«, #J*J£, il^HM© 
f\ ^ P^^O^fc^TfTft 5 <fc 7 (C-f^) d 

K out (0) =1 

K'out (m) > K out (m+1) 
K out (M) =0 

Ki n (0) =° 

K in (m) <Kj n (m+ 1) 

K in (M) = 1 

[0 0 2 0] 

S £ & » 1~ T% 7x-KH*tUT±IH©S;2«:« 

[0 0 2 1 ] IS! 1 tt*f&9J#ffi£3&«rt"***S±g« 
<£>$MS£^T7'n - y 7E1, 02 tt^^'JSHtaESSn 

0 2 tC^Lfc^-.-xf ^-(i-^9iJt 1 7l>-A53'C0^--5 :: 

^-f^-r a?*- k @4tt7x-Ksa**t^7 

4*A-^>^ffi3£fl!!T#tt**-r$''r A3 1 *- K 
i6ll 02 iZTKLtzhOtm&OP-i A^-f- K El 



^-x-f *«^5«JS;|B5l*bTJSfi*«f 

^-ft^j & 7, a- v > 7*«aa zmtij a 

[0 0 2 2] BltSUfcfiltt. %7**&ZfP>X 
«*©f}^«»tbT5pJfflTS*SllT»0. Elf, 1 
UM I D I f-^^M^nfc, #J;Ui\ CD-RO 

3 ttM i d i mmmm^ms 4\t-^—tuim^m 

Igi, 5 5^6llD/Aa>;t-i'- 1 7(JV-f7, 

9«ii*ii§, i oia.t'-A, 1 Hit' 
5^5^ 7.77V— 1 2«^D->7°n>hD- 
7. 1 3 teflftlHlSg, 14«tftf^^7 , Ht* 
*. 

[0 0 2 3] *HM^J('»^T, 8I)5^7^tLT 
t HJW Ltf-f 7. 7"l"f "T'*** 5 P y 7°mmt£ 

7. 7"U-f T-^^ fc'T^lf LfeVD H 

bfL t'f^f^T'K 1 4/ c £i:'k'5 :r ^llia©a§§« 
[0 0 2 4] :;T*li, ^fr.hLTfflU 
I^BJ-r^., tffln/tUgiliCll MIDIMS 

i cioiM^ns, 

[0 0 2 5 ] &£HlH§'K MIDI 

□ -7 7°3 > hn-5 1 2 tjie.^a-5o 
[0 0 2 6] W^^S^T-Stg-©^^, IP'S, f^ttR 
H*ftfl=»SS2K:J;»5»:«Sns. B 

^=^-2 2 75S2 6*^lj-^tlT*5D, ^>^!^^* 

-f+-;i/2 i (c e fcD^^$ti-5 : i : ^<ox>^^^-r ; 5c: 

t**T?$, WH48a:5£+- 2 2 75 S2 6©{»Itl^€:Jfr^ 
[0 0 2 7 ] ^>tfl85£7*-1'-f Jl/2 1 S^COSII: 

c mi- 1 ^ < & -& «t 7 m&L $ nx . 

[0 0 2 8] S.\Z^Wmz-mo t, 245 
if LTi< ta*«BWTfTton5*«. 2 3, 2 2 ^Jf 
bT*3< i-^n^n^SjEi^^littT'^^A^tf^n, 2 
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5, 2 6 ^l«< t&£\Z¥&%Ll&^Wi&T*Trt)tl 
3, III, ZtlP><DWLfefe@^\t* ^^'JgfL M 

iDHt«aii8i3, 7$-t))i>m j ^mmmm4Rzf7- 
[oo29]' midi m^mm^m 3 tinm*, ^» 

©^FiSJCct 0 M I D I «ffi**ffia<BW£i8ftT#gES 
ft, -¥-OtB*tiD/A3 >A*— ^— 5 CioTlSiS 

«#fc£»aft. ^M-8ci6n^ 

[0 0 3 0 ] X, #*«f**<0#-*J!/«^tt. 

auisft* m i d immmwmw3fr£>(Dti! l i)tmmi< 
ssig-^fcXiftSft, 8iw3i6n«>. ;:ft&<z)5 

ft, i§ip§§§9£*£TAt:-* 1 OKSS&tU *9*£r# 

[0 0 3 1 ] ^(Dti^^^^tmMlsT^UyZfuy 
hD»7 1 2^bT-D^y<f^^ffi5fe{Hl^ 1 3 tCigb 

ru ^^ttr^ ^^7°t/-t- 1 i ^biMbn^> 

[0 0 3 2 ] 64T> #-#;MB#fflJlS«4;fttf*ftK: 

[0 0 3 3 ] dftbCDft^^ P^AT^<D7 U-AlZ 

£Hf-^<D 1 7*n^te, NfB<?)7 U-A, BP*>, 7 1/-' 

AFj , F 2 , F 3 , F 7 , F 8 , F 9 , F 

10* F lb F 12^ F N-1 &^ F N 

7^b/£D, &7 1/-AH ^n j enM/2®cz)T r ^^>iu 

^mmmzitmLtzmm-v^^-t} i oo>#>f An>r ;u 
IK ft s ft & <d t ab & . 

[0 0 3 4] 02 tCtt, £ft6<7)7U-A^ F7, F 
3 , Fg , F]0* FnSlXF i2* f ^SnTl^o lb 

[ 0 0 3 5 ] £(D.fc5fc7U-AOfi«#AXttlH3IS 
-*;um-^J!iaSH4«, 19 t:SSnTV^«t5l:, 

cpu4it, ^n^ft*j>&< <tt> (N+i) a 



»©ff *fll«SE» Lfti A y 7 7 R A M 4 2, 7- + 
>i/RAM4 3, liiAfflOAy77RAM4 4, 7x — 
KB5a*ESU:7x- KROM4 4RO^SiSlHlK4 5 

[0 0 3 6 ] ^^'JSIl ^ft^^S^l^^titlB 
tt, 5tfA777RAM4 2l:AMLs6bn^)o 17* 
□ y Zft&'T— fibViy 7 t R AM 4 2 CiAbtl^) 

IljfAi, 7I/-AF9 K»©7l/-A«)y7hA^ 

[0 0 3 8 ] 5t-T, *— WHJfiffil^St^TBlWrst, 

-+>^RAM4 3 ten— H3n5. 

[0 0 3 9 ] d 7 1/-AFJ *^tcC07U — A 

Fg E07l/-Atty7hSn5Ct«%^ #A£ 
n^c^-(7) 7 l/-AFg £JIK, ii(737l/"AFfj 

7 1/-AF8 (^ffAtC«k^TPSPa«I±T 

tt, y7hSnft^fciS^7U-AF8 tc^-ffc 
-2 7lx-A. EP^, SttJfAStlfcFg t-€-nfctt<F 
9 TfeO, £ftb<£>7 U — At'ST^ — *;i/{f^^B 

[0 0 4 0] III, *5EW^Blifrst Cl^tt, El 

[0041] ilt, zomiEnt. m&mmizttm? 

§y7h3nT^ft^7C©t-f>ft<l§F (m) 
^P^^x-XT^ M-St^li, ^(DM&fflmiz 
Jtffc-TZ>7i<D7 U-\Lmzttl,z/7 h£ftfc7 U-ACD 
*fe7A-X<kSnTI/^V^-r>f *f*G (m) s 

$P*lrttCl?£T^#^-5^^{g^H (m) £T£;i£ 

[0 0 4 2] BP*>, 0 2tC^£ftfc«^Jte^»JSg 

AFgR^Fjo^ a^wpfltcwis-r***:^^ hsn 

T^&^7tCD7 U— A5iJT*f9, F (m) ti7C©7U— 
[0 0 4 3] 0 3 tl^L^clB-^Jte, Ei2^^Ufe{f^r 

7 1/-AFJ ^SASnfcfcfeFg »ff<7)7U-Attl 
7l/-A^y7h$tl, Z<Dfz#)ZO)y*ay?\% (N.+ 
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1) 7^Al:&«o Z<D (N+l) y U-A^COx- 
-B.7-+>^RAM4 h7Sn*. 

[0 0 4 4] d£>E] 3 {Z^Vfzm^KDlHs %,~<D7U 
— A F g tfnH«ttt5 7l/-^Fg S»JWPa 
K*fj£T£v7 h£nfcML(^7U-A^JT&0, G 

(m) &7U-A^JFg R^'Fg (D^-x^ ^*{t^JT 

[0 0 4 5] ffffbT, F (m) iCte, El 4 tC^T 7 x - 
HH»K out (m) »^bn, G (m) £140 4 fc* 
t7x- KHftKj n (m) a*»ttSh, ^nb<7)»co*0 
**H (m) i^n, 7- + >^RAM4 3^r-^ro- 
BS, IP^S#7l/-A^CD5 :r -^^C:0DH (m) Ct^ 

-So 

[0 0 4 6] III, . ::T7z-KMSH 
[ft 7] 

( ^ m 1 

K ou! (m) = cos 2 \ 

( m ) = s i n 8 4 h 

1 2 M J 

[0 0 4 7 ] ZL<Dm&ififft>tlfr&, 7-*>^RAM 

^n^^yU7;W:itiA$n, D/A3>;W-6 iz 

[0 0 4 8] III, ±IE£>^&*^ ^>#<D^£g 

SB 1 e>S*P«ffl»«T 1 7*Q >y £ tf©^-* 

M44l:D-K3ftftffc61^D7i'^ (N 
+ 1) 7l/-^r-^^tBW^©T*^o 
ifftt* H*Sft**<&a»»J4 (N+l) /N mtn 

[0049] x±%&t\$miz. ^i^gmttf, x> 
-$mihmmzmmm.itimm<DN/ w+n ksi^t 

tfTi3< &<Z)T&£o fbT, A777RAM44CD 
-KSnfcit&1^7^ fiP^ (N+l) 71/ 
-A»Ox-^SP#Pa (N+l) ATfcttSKtTtt^T 

[ 0 0 5 0 ] NATPfWfcffiaSft 

^^^iyD7^^-fV^(i§» pspfl (n + 
i) AT(cffi#sftTa*sn*d^6, s^sn*** 

C7)x>#&, N/ (N+l) {Cjg*>£C:<hK:&£o II 
Fg Xtf Fg c7)^^^if^^^:fc(7)T^oTfea 



[0051] 86 nmm 8 tc^r^- ^hbs^j^ 

Ptt£Ttffc9T£#JX$>£e B6i: 
T**o {IL^cD^jTi47U-AFg y K^tl^CO 
0, F (m) tt, :nb7l/-AF 8 RtfFg (D*—? 
[ 0 0 5 2 ] 0 7 7 1/- AFg y 7 

1/-AF9 ^j^co7i/"A^>7 h^nrct^^^^n 

G (m) artl^7l/-AF9 S^Fjo^t-f 

-asb (n — 1) taso 

[0.0 5 3 ] 7i-K7"5hStf7i-F<>©*Stt 
fitf^S^t^bS&^o IP^> ^C7)^^fc, -F.(m) 
iz\t. B4l:ST7i-K7'JhH»K 0U t (m) *t» 
ttStU G (m) l:liH4l:*t7x-hW>K»Kin 

(m) ^gFtfbtl, J£ftz><Dfe<D%ntfH (m) tStl, 
9-+>yRAM4 3<£>^— $CD— SB, EP*>iI^7l/ — 
A^cDx-^HCOOH (m) en^o -tSSCD 

[0 0 5 4] rfffLT, ^O^t), lfeISl^7i- 
KHfttt* 
[ft 8] 

r n m * 

Kou! (m) = c o s 2 \ 

1 2 M J 

r ^ m > 

K (B (m) = s i n 2 [ 

X$>£<> 

[0 0 5 5 ] 7-+>^RAM4 3 £>x— ^ttiSNK IP 
UJiffl©A777RAM4 4*^tC34ofc<h^(r, 

A777RAM4 4tcii6n, ^n^ei/uy;i/^ai* 

$nD/A3>A-^-6i:Ibn5!)0)t^l. e 
[0 0 5 6 ] ILT, ±BE<Z>^*ft*^ x>#<B^«*B 

BSPpI, fiP^N ATWpB3fM^, A777RAM44HD- 
F;£nfc#r&fci:/n^$h IPS, (N-l) 7 1/- 
A#©x-^*i±5#T<St><Z)X-&5o 

[0 0 5 7 ] »43ft§*OflaSB (N 

+ 1) /NfflFtfc*. X±Etl4i».^, »B«lWt* 

36^O^-^RffiaKS:«»tttBiaflEC0N/ (N+l) 
K3l#TtfX43< fc<E>T&5. fit. A777RAM 
4 4{CP-H^nfc»ffc/ c i:17 r D^^^, gp*>, (N + 
1) 7U-A»<Ox-^&RfPA (N+D A TSHtTub 
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[0058] **, n ATmm\zihti^n 

5^iyP7J»M-r^fW, WPM (N + 

(Or/^d N/ (N+l) 5 £ Elites, 

[0 0 5 9.IILT, H5^*Ufc#-*;V«^Ji:H 

[0 0 6 0] ft, *«W0)SI«tt±SB©||Jfi«tl8^$ 

> # (£> ^ IE £ m m IZ ft O Z. £ pJ ffi T $> £ c 
[0 0 6 1 ] X, :7x.-KH»*»t>, ±i£<OK (m) 

[0062] **wsn*s-r*fc»ttffl-rsA-F 

[0 0 6 3 ] 

;kb#j*r»**, ■to : &»S:att3rta<, MIDI 



[Ell] *»W*te*SUfi"rs**S^8B«)«riES:* 

[Bi2] /^ijsiBtEsanT^**-^^^ 

[0 3] El 2 (I^L/i^-t-V ^Mf-^'JH 1 7 U-A# 
(7):*— :*fg #*U*:fi«J¥ ALT^^frLl^-^V 
*m^9\*7£t9<1 A3 1 *- hTi^o 

[04] 7x-KB»S^77t*5. 

[0 5] 0 3 l:SLfc*-f^ *«^JK*«Wc«* 

xA-^>^Ji^^-r^ffi^^-r^-r a^ 1 ^- hTfe 

[06] 0 2tC^b^&tf>£imic7^'1'A3 L *- bT$> 
[07] m 6 (Ct^L/c^-t-V ^t^'J^b 1 7 U — A 

[0 8] H7t^bfc*-x^*fi^Jfc**^fc«* 

[0 9] *;^^JSLS««<7)— 

1 ^^USI 

2 R£*ft=iS«£» 

3 midi mmmmi&m 

4 • • * #-#;Mg*ffflBlg« 

5, 6 • • • : • • • D/A3 >A— ^— 
7 2? 

8 * 5*U— 

9 JfffiS 

10 7. tf— * 

11 hix^^V X^-7V--V — 

12 fP7^>ha-7 

13 

14 tT^T^^H 
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